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TITLE: Probing Activation of the Prokaryotic Arginine 

Transcriptional Regulator Using Chimeric Proteins 

AUTHOR(S): Holtham, Carol A. M.; Jumel, Kornelia; Miller, Coleen 

M.; Harding, Stephen E.; Baumberg, Simon; Stockley, 
Peter G. 

CORPORATE SOURCE: University of Leeds, Leeds, LS2 9JT, UK 

SOURCE: J. Mol. Biol. (1999), 289(4), 707-727 
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PUBLISHER: Academic Press 
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CLASSIFICATION: 6-1 (General Biochemistry) 

Section cross-reference ( s ) : 10 

ABSTRACT: 

The major transcription factors controlling arginine metab. in Escherichia coli 
and Bacillus subtilis, ArgR and AhrC, resp., are homologous multimeric proteins 
that form L-arginine-dependent DNA-binding complexes capable of repressing 
transcription of the biosynthetic genes (both) , activating transcription of 
catabolic genes (AhrC only) or facilitating plasmid dimer resoln. (both) . 
Multimerization and L-arginine binding are assocd. with the C-terminal 70-80 
residues; the N-terminal regions contain a winged helix-turn-helix DNA-binding 
domain. We have constructed chimeric genes in which the sequences for the N- 
and C-terminal domains have been swapped. The resultant chimeric proteins and 
their corresponding native proteins have been analyzed for their ability to 
form multimers and bind DNA operator sites in an L-arginine-dependent fashion. 
Gel filtration and equil. sedimentation anal, are consistent with the formation 
of hexamers by all four proteins in the presence of L-arginine and at high 
protein concns . (>100 nM monomer). The hexamer sedimentation coeffs. suggest 
that there is a redn. in mol. vol. upon binding L-arginine, consistent with a 
conformational change accompanying an allosteric activation of DNA-binding. In 
the absence of L-arginine or at lower protein concns., the hexamers are clearly 
in rapid equil. with smaller subunits, whose dominant species appear to be 
based on trimers, as expected from the crystal structure of the ArgR C-terminal 
fragment, with the exception of the ArgR-C chimera, which apparently dissocs. 
into dimers, suggesting that in the intact protein the DNA-binding domains may 
have a significant dimeric interaction. The hexamer-trimer Kd is in the 
micromolar range, suggesting that trimers are the principal species at in vivo 
concns. DNA binding by all four proteins has been probed by gel retardation 
and DNase I footprinting anal, using all three types of naturally occurring 
operators: biosynthetic sites encompassing two 18 bp ARG boxes sepd. by 2 bp; 
biosynthetic sites contg. two such boxes and a third 18 bp ARG box at a 
distance of 100 bp downstream, i.e. within the structural gene; and finally a 
catabolic operator which contains a single ARG box site. The data show that 
all four proteins bind to the operators at the expected regions in an 
L-arginine-dependent fashion. From the apparent affinities of the chimeras for 
each target site, there is no obvious sequence-specificity assocd. with the 
N-terminal domains; rather the data can be interpreted in terms of differential 
allosteric activation, including DNA binding in the absence of L-arginine. 
Remarkably, the proteins show apparent "anti-competition" in the presence of 
excess, specific DNA fragments in gel retardation. This appears to be due to 
assembly of an activated form of the protein, probably hexamers, on the 
operator DNA. The data are discussed in terms of the current models for the 
mode of action of both native proteins. (c) 1999 Academic Press. 
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ABSTRACT : 

Pseudomonas aeruginosa ArgR, a regulatory protein that plays a major role in 
the control of certain biosynthetic and catabolic arginine genes, was purified 
to homogeneity. ArgR was shown to be a dimer of two equal subunits, each with 
a mol. mass of 37,000 Da. Detn. of the N-terminal amino acid sequence showed 
it to be identical to that predicted from the derived sequence for the argR 
gene. DNase I footprinting showed that ArgR protects a region of 45 to 47 bp 
that overlaps the promoters for the biosynthetic car and argF operons, 
indicating that ArgR exerts its neg. control on the expression of these operons 
by steric hindrance. Studies were also carried out with the aru operon, which 
encodes enzymes of the catabolic arginine succinyl-transf erase pathway. Quant. 
SI nuclease expts. showed that expression of the first gene in this operon, 
aruC, is initiated from an arginine-inducible promoter. Studies with an 
aruC — lacZ fusion showed that this promoter is under the control of ArgR. 
DNase I expts. indicated that ArgR protects two 45-bp binding sites upstream of 
aruC; the 3* terminus for the downstream binding site overlaps the -35 region 
for the identified promoter. Gel retardation expts. yielded apparent dissocn. 
consts. of 2. 5. times. 10-11, 4 . 2 . times . 10-12, and 7 . 2 . times . 10-11 M for carA, 
argF, and aruC operators, resp. Premethylation interference and depurination 
expts. with the car and argF operators identified a common sequence, 
5 ' -TGTCGC-3 ' , which may be important for ArgR binding. Alignment of 
ArgR-binding sites reveals that the ArgR-binding site consists of two 
half-sites, in a direct repeat arrangement, with the consensus sequence 
TGTCGCN8AAN5 . 
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Method for producing L- 
arginine . 

Verfahren zur Herstellung von L-arginin. 
Procede pour la preparation de L- 
arginine . 
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EP 999267 Al 20000510 

20000510 

EP 1999-120934 19991102 
JP 1998-312301 19981102 
JP 1999-271204 19990924 
Disclosed is a coryneform bacterium having L- 
arginine-producing ability in which an activity of 
intracellular arqininosuccinate synthase is enhanced, wherein 
the activity of intracellular argininosuccinate synthase is 
enhanced by, for example, increasing copy number of a gene which codes 
for an argininosuccinate synthase derived form a 
coryneform bacterium in the bacterial cell, or modifying an 
expression regulation sequence for the gene in the bacterial cell so 
that expression of the gene should be enhanced. L- 
Arginine is produced by culturing the bacterium having 
L-arginine-producing ability in a medium so 
that L-arginine should be produced and 
accumulated, and collecting the L-arginine from the 
medium. The present invention provides a coryneform bacterium 
of improved L-arginine-producing ability 
and an efficient method for producing L- 
arginine . 
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FERMENTATION. 
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ABEN An object resides in controlling the retaining and dissociation of a 
gene extrachromosomally for efficient production of an 
objective substance in a fermentative manner. 



By culturing and growing a microorganism containing a plasmid carrying a 
gene disadvantageously functioning for the production of an 
objective enzyme and a temperature-sensitive replication origin, on 
which plasmid the functional gene is solely present, at a temperature at 
which the plasmid is replicable, and continuously culturing the 
microorganism at a temperature at which the plasmid is never replicable, 
to dissociate the plasmid from the cells and continue the culturing, the 
objective substance can efficiently be produced. <image> 
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ABEN Construction 



A method of amplifying a desired gene in a chromosome of a 
coryneform bacterium, which comprises forming an artificial 
transposon in which a drug resistance gene and the desired gene are 
inserted into an insertion sequence of the coryneform 
bacterium, and introducing said artificial transposon into the 
coryneform bacterium. 



Effects 



In accordance with the method of the present invention, a desired gene 

can be amplified in a chromosome in coryneform 

bacteria which are used in the industrial production 

of amino acids or nucleic acids, and the breeding of the 

coryneform bacteria can be improved. <image> 
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Mutants of 2 , 5-diketo-D-gluconic acid reductase A and B, enzymes 
used to produce 2-keto-L-gulonic acid, a precursor of ascorbic 
acid 

(vitamin C) , are prepared by site-directed mutagenesis. These 
mutants 

may exhibit one or more of the following characteristics: improved 
temperature stability, increased resistance to substrate inhibition, 
increased turnover of the substrate by the enzyme and increased affinity 
for the substrate. 

La presente invention concerne la preparation, par mutagenese 

dirigee sur un site, de mutants de reductase A et B d'acide 2,5-diceto-D 

gluconique, c'est-a-dire des enzymes servant a la production de 

1 ' acide 

2-ceto-L-gulonique qui est un precurseur de 1' acide ascorbique (vitamine 
C) . Ces mutants peuvent presenter 1 ' une au moins des caracteristiques 
suivantes: stabilite thermique amelioree, resistance accrue a 
1' inhibition du substrat, exploitation plus importante du substrat par 
1' enzyme et af finite accrue pour le substrat. 
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Mutants of 2, 5-diketo-D-gluconic acid reductase A, an enzyme used 
to produce 2-keto-L-gulonic acid, a precursor of ascorbic acid 
(vitamin 

C) are prepared by site-directed mutagenesis. These mutants 
have 

increased catalytic activity, increased expression levels, and/or 
enhanced temperature stability. 

On prepare, par mutagenese dirigee, des mutants d'acide 2, 5- 
diceto-D-gluconique reductase A, une enzyme utilisee pour 
produire 

I'acide 2-ceto-L-gulonique, qui est un precurseur de I'acide ascorbique 
(vitamine C) . Ces mutants presentent une activite catalytique accrue, 
des niveaux d' expression accrus, et/ou une meilleure stabilite thermiqu 
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ABEN A cloned gene or fragment thereof encodes antigenic proteins that 

bind with a monoclonal or polyvalent antibody that is directed against 

an antigenic protein of avian coccidia. 
ABF Gene clone ou fragment de celui-ci codant pour des proteines 

antigeniques qui se lient a un anticorps monoclonal ou polyvalent dirig 

contre une proteine antigenique des coccidies aviennes . 
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provides a means for inducing transposition in any organism. The 
invention further discloses plasmid vectors capable of mediating such 
genetic transposition, and novel uses for transposable elements. Le 
systeme universel decrit permet 1* induction d'une transposition 
genetique dans des cellules prokaryotiques ou eukaryotiques . Ce systeme 
est dit universel dans le sens qu'il fournit un moyen d*induire une 
transposition dans n'importe quel organisme. La presente invention 
decrit en outre des vecteurs de plasmides capables de vehiculer une 
telle transposition genetique ainsi qu ' un nouvel emploi d'elements 
transposables . 
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Composite plasmids containing multiple genes in transcriptional 
units. These composite plasmids are useful for the production 
of amino 

acids, particularly aromatic amino acids. 

La presente invention se rapporte a des plasmides composites 
contenant des genes multiples en unites de transcription. Ces plasmides 
composites sont utiles dans la production d^acides amines, en 
particulier d'acides amines aromatiques. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method of amplifying a desired gene in a chromosome of a coryneform 
bacterium, which comprises forming an artificial transposon in which a 
drug resistance gene and the desired gene are inserted into an insertion 
sequence of the coryneform bacterium, and introducing said artificial 
transposon into the coryneform bacterium. In accordance with the method 
of the present invention, a desired gene can be amplified in a 
chromosome in coryneform bacteria which are used in the industrial 
production of amino acids or nucleic acids. 



LI 9 ANSWER 12 OF 19 
ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



USPATFULL 

1998 : 6787 USPATFULL 

Isolated protein from Eimeria useful as a cross species 
vaccine 

Anderson, David M., Rockville, MD, United States 
McCandliss, Russell J., Gaithersburg, MD, United States 
Strausberg, Susan Lee, Silver Spring, MD, United States 
Strausberg, Robert L., Silver Spring, MD, United States 
Ruff, Michael D. , Bowie, MD, United States 
Danforth, Harry D. , Severn, MD, United States 
Augustine, Patricia C, Laurel, MD, United States 
British Technology Group USA Inc., Gulph Mills, PA, 
United States (U.S. corporation) 

The United States of America as represented by the 
Department of Agriculture, Washington, DC, United 
States (U.S. corporation) 



NUMBER 



KIND 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO. 



< — 



DOCUMENT TYPE: 
FILE SEGMENT: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS INDEXING IS AVAI 



US 5709862 19980120 
US 1993-148279 19931108 (8) 

Division of Ser. No. US 1992-879137, filed on 5 May 
1992, now patented, Pat. No. US 5279960 which is a 
continuation of Ser. No. US 1988-215162, filed on 5 Jul 
1988, now abandoned which is a continuation-in-part of 
Ser. No. US 1985-746520, filed on 19 Jun 1985, now 
abandoned And a continuation-in-part of Ser. No. US 
1984-627811, filed on 5 Jul 1984, now abandoned 
Utility 
Granted 

Caputa, Anthony C. 
Banner & Witcoff, Ltd. 
2 
2 

15 Drawing Figure (s] 
2682 

LABLE FOR THIS PATENT. 



15 Drawing Page ( s ) 



AB A cloned gene or fragment thereof encodes antigenic proteins that bind 

with a monoclonal or polyvalent antibody that is directed against an 
antigenic protein of avian coccidia. 
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AB This invention relates to novel recombinant antigenic proteins of avian 

coccidiosis, and fragments thereof containing antigenic determinants, 
and to the genes that encode the antigenic peptides. This invention also 
relates to vaccines made using the novel antigenic proteins of avian 
coccidiosis and to methods of immunizing chickens against avian 
coccidia . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



AB A plasmid vector capable of replicating in a C 

bearing a base sequence (a) functioning as an 
bacterium, a base sequence (b) functioning as 
from the base sequence (a), a base sequence (c 
for ribosome binding in a Coryneform bacterial 
functioning as a translation initiation codon, 
expressed which is directly ligated with the b 
bearing a gene coding for a repressor protein 
base sequence (d) functioning as an operator. 



oryneform bacterial cell 
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and a gene to be 
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capable of binding to the 
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AB This invention relates to novel recombinant antigenic proteins of avian 

coccidiosis, and fragments thereof containing antigenic determinants, 
and to the genes that encode the antigenic peptides. This invention also 
relates to vaccines made using the novel antigenic proteins of avian 
coccidiosis and to methods of immunizing chickens against avian 
coccidia . 
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